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1. IEJM M 3AJAYA JACHUTIIAHDI:

Heab: natk cTyJeHTaM XUMHKaM IPEICTABICHUS O COBPEMEHHOM PEHTTCHOCTPYKTYPHOM

aHamm3e M oOpaboTka 3TOH HMH(OpMAIUK, CHUCTEMaTH3alus CTPYKTYpPHOTO MaTepuana,

BBISIBIICHUE W HMHTEPIPETAlHs 3aKOHOMEPHOCTEH, MPUCYIIUX CTPOCHHI0 KPUCTAJUTHUSCKHX

BEIIIECTB, YCTAHOBJICHUE 3aBUCUMOCTH (PM3MUYCCKUX M XUMUYECKHX CBOMCTB OT CTPYKTYPBHI.
3agaun:

d) O3HAKOMHTH CTYJICHTOB XMMHYECKOTO (haKyJIbTeTa C COBPEMEHHBIM COCTOSHHEM YUYCHHUS O
KPHUCTAJUIMYECKUX CTPYKTYpax;

b) 3akpenuTh HEOOXOIMMBIH MOHATHIHBIA amapar, OCHOBHbIC 3aKOHBI U 3aKOHOMEPHOCTH,
OTMCHIBAIONINE KPUCTAIIMYECKOE COCTOSIHUE, PEHTTEHOCTPYKTYPHBIC CBOMCTBA TBEPIBIX
TEJ, CHMMETPHUIO KPUCTAJLIIOB;

C) cdopMupoBaTh YMEHHE MPOBOJUTH PACUYETHBIC PAaOOTHI MO BBISIBICHUIO CHMMETPHU |
00paboTKy JaHHBIX 110 PEHTTEHOCTPYKTYPHOMY aHAJIN3Y;

d) mate mnpencraBiacHHE O POJIM M MECT€ KPUCTAUIOXUMHH, B HAHOTEXHOJOTMH H B
npohecCHOHANTBHOM EATETLHOCTH.

II. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO:

Juctummaa «KpUCTaIIOXUMUS) OTHOCHTCS K 0a30BBIM JHCIHTUIMHAM BapHATHBHOMN

vactu (51.B.06).

2.2. ]Ins w3ydeHUs IAaHHOW Yy4eOHOH IUCIUIUIMHBI HEOOXOJMMBI 3HAHHS, YMEHHS W
HaBBIKH, (JOPMUPYEMBIC TTPEIIICCTBYIONTUMU JUCIUTUTHHAMHE, 3 UMEHHO |
«Marematuka» (51.0.10),
«Mexanuka u Mosiekyisipaas ¢pusuka» (61.0.12),
«Oo6mas xumus. Xumus Hemetamwios» (b1.0.16),
«MeTtammyeckas cBs13b. Xumust Metaios» (b1.0.17),
«Marematuueckas Teopus sxcrepumentay (b1.B.02),
«Dusnueckas xumus. XuMmudeckas tepmoauHamuka» (b1.0.23),
«Dusndeckas XuMus. DIEKTPOXUMHUsL. XUMUYecKas KuHeTrka u katanus» (b1.0.23).

2.3 IlepeueHb mnocieayroUUX Y4eOHBIX TUCIHIUIAH, Ui KOTOPBIX HEOOXOJMMBI 3HAHUA,

YMEHHUSI U HaBbIKU, GOpMUpYyeMble JaHHOW y4eOHON AUCHUTIITHHOM:

«Xumus nexapctBeHHbix mpenaparos» (b1.B.J1B.02.01)

«XHUMHYECKUE OCHOBBI Onojiorndeckux cucrem» (b1.B.12)

«DU3NKO-XUMHS TOBEPXHOCTHO-aKTUBHBIX BemecTB» (b1.B.J1B.02.02),

«Hcnonb3oBanue xpomarorpaduu M DIEKTPOXUMHUYECKHMX METOJOB B aHalu3e OOBEKTOB
cimoskaoro  cocraBa»  (b1.B.JIB.03.01), BbeInoaHEHHs  KBadU(pHKAIMOHHBIX paboT H
(dbopmupoBanus MpodeccnoHaAIbHBIX KOMIETEHIIUHA.

Kpucrannoxumusi, umess B KauecTBe OOBEKTOB HCCIEIOBAHUS, B OCHOBHOM pealbHbIC
BEIIECTBA M MaTepHallbl, 3aBepiiaer ooOlle-xumudeckoe oOpazoBanue. OHa sBiseTCA
MOTPAaHUYHOM 00MaCThIO 3HAHUS, KOTOpas O0bEANHAET KPUCTALIOXUMUIO, (PU3UKY, KBAHTOBYIO
XUMHIO, CTPOCHHE BEIIECTBA U (PU3MKO-XMMHUYECKHE METObl aHAIM3a PACCMATPUBACT MHOTHE
crieruguIecKue MposIBICHUS IPUPOIbI, KOTOPHIM PaHbIlIe HE YAETSIIOCh JOHKHOTO BHUMAaHUS.



I1l. TPEBOBAHUS K PE3YJIBbTATAM OCBOEHUSA JUCHHUIIJIMHBI
[Ipomecc OCBOGHMS IUCHUIUIMHBI HAmpaBlIeH HAa (QOPMUPOBAHUE KOMIICTCHIIHIA
(amemenTOB caemyronux kommeTeHnui) B cootBerctBuu ¢ ®I'OC BO u OIT BO no panHOMy
Hanpasnernuio noocomosxu 04.03.01 «Xumusny, npoguis: meopemuueckas u NPUKIAOHASL XUMUSL.

Hepeqeﬂb IJIAHUPYEMBIX pE3yJIbTaTOB oﬁyqe}mﬂ o JTMCHHUIIJIMHE, COOTHECCHHBIX C
HHAUKATOPAMMU TOCTUKCHUS KOMIIeTeHIINIi

KoMmnerenuus HNuauxaropsl PesyabTaTsl 00yueHus
KOMIIeTEeHI M
11K-3 HJIK k33 3HaTh: TEOpETUUECKUN MaTepHa
Crioco0OeH TOTOBUTH [IpoBoauT pacueTHo- JUISl pacyeTOB MAapaMeTpoB
00BEKTHI UCCIIEIOBAHUS TEOPETUYECKUE KPHUCTAJIMYECKHX CTPYKTYP
(BemiecTBa CHHTETHUECKOTO | MCCIEeI0BaHus 1O 3aJaHHBIM | BiiaaeTb: HaBbikaMu paboThI
U IPUPOJIHOTO METO/IUKaM pacuyeTHO-TEOPETUUECKUX
MIPOUCXOKICHHUS, MCCJIEIOBaHUI 10 33JaHHBIM
MaTepuassl U Ip.) U METO/IUKaM.
IIPOBOJIUTH UX U3YYECHHE 10 YMeTh: poBOIUTH 00pabOTKY
3aJlaHHBIM METO/INKaM pe3yabTaTOB XUMUYECKUX
SKCIIEPUMEHTA NP UCCIIeI0BAaHUU
1IK-6 U1K iks.1 3HaTh. OCHOBHBIE 3aKOHBI
Crioco0eH nIpUMEeHSTh 3HaeT TEOPETUIECKUE 3aKOHOMEPHOCTH, OTICHIBAIOLINE
OCHOBHBIE OCHOBBI 0a30BbIX MOBEPXHOCTHBIE SBJICHUS, U
€CTECTBCHHOHAYYHbIE XMMHWYECKUX TUCHHUTIINH OIPEICIAIOIINE TOBEICHUE U
3aKOHBI U 3aKOHOMEPHOCTH | (HEOpPraHUYECKOH, CBOMCTBA IUCIEPCHBIX CUCTEM.
Pa3BUTHUS XUMUYECKOM OPraHN4ecKOu, YMeTh: NpUMEHATh
HayKH [IpU aHAJIN3E AHAJIINTUYECKOM, TEOPETUYECKUE OCHOBBI
IIOJIyYEHHBIX PE3yJIbTaTOB (GU3M4ecKO XMMHUH, XUMUH | KOJUIOMIHOW XUMUH TP aHAIN3E
BBICOKOMOJIEKYJISIPHBIX MOJIy4YEHHBIX KCIIEPUMEHTAIbHBIX
COCIMHEHUH, XUMUYECKHUX PE3yJABTAaTOB ISl PELICHUS
OCHOB OMOJIOTMYECKHX KOHKPETHBIX XUMUYECKHUX 3a/ad.
MIPOIIECCOB.) U CITOCOOBI X
UCIIOJIb30BaHUs IIPU
pELIEHUH KOHKPETHBIX
XMMHMYECKHX 3a1a4




IV. COAEP) KAHME U CTPYKTYPA JUCHUIIJINHBI

pr}IOCMKOCTL AUCIHHUIIINHBI COCTABJIACT 2 3aYeTHBIX CAUMHMUIIbI, 72 gaca.

dopma NPOMeKYTOUYHON aTTeCTALlMU. 3auem

4.1 ConepsxkaHue IUCHMILVIMHBI, CTPYKTYPHMPOBAHHOE [0 TEMaM,
€ YKa3aHHeM BH/I0B Y4eOHbIX 3aHAATHI U OTBeICHHOI0 HA HUX KOJMYeCTBA aKa/leMU4YeCKUX YacoB

Bunpl yueGHO paboThI, BKIIIOUas
CaMOCTOSITENIbHYIO padoTy 00yJaromuxcs u

DOopMBI TEKYIIETO

TPYIOEMKOCTD KOHTPOJIS
? (B "acax) yCIIEBAaEMOCTH;
No /it Pazgen quctunauHbl/ TeMBI S v ®dopma
3 KonTtakTHas paboTa mpemnoaBaTess ¢ = NPOMEsKYTOUHOI
oOyuaromuMucs g) = ATTECTALHH
g
[TpakTHyecKue KCP + = T g (no cemecmpam)
Jlexun S 2 g
3aHATHUA KOHCYJIbTALIMHA = 9
Brenenue B kype. IlpenMer u 3amaumn
KpHUCTaJUIOXUMHUU. KprcTamioxumus Kak 4acTb
XUMHH U CBS3b €€ C IpYyruMH Haykamu. [ToHsTHE 0
1 5 2 - - -
KpucTasuie. Pojib KpUCTANIJIOB B HAYKE U TEXHUKE.
Knaccudukanus tBepaoro tena. bk u
JAIBHSS YIIOPSIIOYEHHOCTh
CummMmeTpus. DIEMEHTbl CAMMETPUM U OTIEpaIiiu
[IpoBepka 3aga4 no
cuMmmeTpun. CUMMETPHS U €CTECTBO3HAHUE.
2 5 2 2 3 CHUMMETpPUH,
CuMMeTpust B XUMHUH. 3aBUCUMOCTh (PU3UYECKUX MPaKTUYECKUE 3aJIaHMS,
. o KOJUJIOKBUYM
CBOMCTB KpPUCTAIIJIOB OT UX cuMMeTpuu. CBOMCTBa




Bunpl yaeOHOM paboThI, BKIIIOUAst

@OopMBI TEKYILETO

CaMOCTOSITENIBHYIO pa0OTy 00yJarOIIHXCs U KOHTPOJISI
§ TPYAOCMKOCTD YCIIEBAEMOCTH;
Ne i/m Paznen mucuIuIMHbL/ TeMbI g (B gacax) dopma
Q = =
5 IIPOMEXKYTOUHOMN
© KonrakTHas paboTa npenogapatens ¢ |@ & P t
S 9 aTTecTaluu
00yJaronuMucs S R 2
D 3 = (no cemecmpam)
ONHChIBaEMbIE€ TEH30paMu BTOporo panra. [lupo- u
MbE303JIeKTpUYecKue cBoiicTBa. OnTuueckue
cBoicTBa. OTKPBITHIEC U 3aKPHITHIE ONIEpaIlun
cumMerpun. Tunsl pemerok. CTpykTrypsl bpass u
®enopoBa. MHOrooOpasue rpymmn CHMMETPHH C
pa3aMuHOM pa3MepHOCThI0. CTPYKTYpHBIE KJIaCChI
LIETIEN U CIIOEB.
PEHTIT'EHOMETPU A KPUCTAJIJIOB [IpoBepka 3amay no
CUMMETpPHUH,
Kpucrannorpaduueckrne cumMBoIIbl. Pe3ynbprarht
MPaKTHYECKUE 3a/1aHus,
MIEPBBIX PEHTICHOCTPYKTYPHBIX HCCIEIOBAaHUI KOJUIOKBUYM
3 KpUCTaIIoB. YKMCIIO aTOMOB, PUXOIAIINXCS Ha 5 2 2 2
OJIHY SYCHKY.
Omnpenenenue CTpyKTypbl Meau 1o metony bparra.
CTpykTypa KpUCTAJUIOB U CTPYKTYPHBIN THIL..
XUMHMNYECKAA CBA3b B KPUCTAJUUTAX. IIpoBepka 3axau no
. CUMMETpPHUH,
4 Tumbl XuMu4yeckol cBs3U B KpucTtamiax. [omo- u 5 2 - 1
MPAKTHYECKUE 3a/IaHus,
reTepOJIECMUYECKUE CTPYKTYPBI. XapaKTep KOJUIOKBUYM




Bunpl yaeOHOM paboThI, BKIIIOUAst
CaMOCTOATENbHYIO Pa0OTy 00YyJaIOMIMUXCS U

@OopMBI TEKYILETO

KOHTPOJIS
§ TPYAOCMKOCTD YCIIEBAEMOCTH;
Ne ii/m Paznen mucuIuIMHbL/ TeMbI g (B gacax) dopma
3 5 HPOMEKYTOUHOI
© KonTakTHast paboTa pernofaBartens ¢ |3 & P t
OYVYarOIIIUMUCS = & = arrectatuu
0oy D 8 & (no cemecmpam)
KPUCTAJUIMYECKON CTPYKTYphl. KoopauHannonHsle,
OCTpPOBHBIE, LIENIOYEYHBIE, CIIOUCTHIE U KapKaCHbIE
CTpYKTYpbl. CTpYKTypHBI€ TUIIBL. OnUCaHuE U
COTIOCTAaBJICHUE BAKHEHIIINX CTPYKTYPHBIX;
CTPYKTYpHasi TOMOJIOTHsL.
THUIIbI INIOTHENILNX YIIAKOBOK ITpoBepka 3agayd no
. CUMMETpPHUH,
Onucanue CTpYKTyp B TEPMUHAX IIOTHEHIINX
MpaKTHYECKUE 3a/1aHus,
mapoBbix ynakoBok (ITIIK) u mmoTHeHmmx KOJIJIOKBUYM
5 . 5) 6 2 1
mapoBbix Ki1aaok ([THIK). CrnoitHOCTS,
KOOPAMHAIMOHHBIE YUCIIa, KOOPAUHAIIMOHHBIE
NOoJUAIPsl U mycToThl. Croiinocts TTITY
KPUCTAJUIOXUMUYECKUE SBJIEHU L.
Kpucrannoxumudexue siBIeHUS.
6 N3ocrpykrypHocTh. M3oMopdusm. Tumsl 5 4 2 1
nzomophusma. TBepbie pacTBOPHI 3aMEIICHUS,
BHEJIpEHUS U BbIYMTaHUsl. CBEPXCTPYKTYPHI.




Bunpl yaeOHOM paboThI, BKIIIOUAst
CaMOCTOATENbHYIO Pa0OTy 00YyJaIOMIMUXCS U

@OopMBI TEKYILETO

KOHTPOJIS
§ TPYAOCMKOCTD YCIIEBAEMOCTH;
Ne ii/m Paznen mucuIuIMHbL/ TeMbI % (B gacax) dopma
5 MIPOMEKYTOUHOMN
© KonraktHas paboTa mpenojaBareisi ¢ |3 = P t
OYVYarOIIIUMUCS = & = arrectatuu
0oy D 8 & (no cemecmpam)
[Tonutunusm, nonumoppusm. Mexanuzm
nosimMopdHbIX npeBpatieHuit. Mopgoropmusi.
I[MPOCTBIE BEHIECTBA) [IpakTnueckue
3a/laHusl, KOJUJIOKBUYM
Tunuyaple 1 aHOMAJIbHBIE CTPYKTYPhI METAJIOB
7 Kpucrannudyeckue cTpyKTypbl MPOCTHIX BEIIECTB — 5 ? ? 0,5 2
HEMETAJLJIOB.
COEJAMHEHNA COCTABA MX. Okcuasl u [IpakTnueckue
3aJlaHusl, KOJUIOKBUYM
XaJIbKOTEHU/IbI IIEJIOYHBIX METau10B. buHapHbIe
8 COEIMHEHUS MePEXOHBIX METAJUIOB. ["anuT, xmopu 5 2 2 0,5 5
uesus, caneput, BIopuuT. CTPyKTypHBIH THII
HukennHa. CTpYKTYpHBII TUII HUTpHAA 6opa.
CTPYKTYPHbIM THUII [IpakTnueckue
ITEPOBCKUTA.CETHETOJ3JIEKTPUKI 3a/1aHusl, KOJUIOKBUYM
CrpykrypHblii Tun mnepoBckuta. Cernero- u
AHUTHCETHETOIIEKTPUYECKUE CBOWCTBA BEIECTBA C
9 UCKQXEHHOU CTPYKTypod mnepoBckuta. CTpyKTypa 5 2 2 1
CMEIIIaHHbIX OKCHJIOB c BBICOKOH
CBEPXIPOBOAUMOCTHIO. [Ipor3BOAHBIE IEPOBCKUTA.




Bunpl yaeOHOM paboThI, BKIIIOUAst

CaMOCTOATENbHYIO Pa0OTy 00YyJaIOMIMUXCS U

@OopMBI TEKYILETO

KOHTPOJIS
§ TPYAOCMKOCTD YCIIEBAEMOCTH;
Ne ii/m Paznen mucuIuIMHbL/ TeMbI g (B gacax) dopma
5 , .
© KonTtakTHas paboTa npemnoaBaTess ¢ § = HPOMENYTORHOH
00y4JarmuMucs = E 3 arrectatun
0 3 T (no cemecmpam)
CTPYKTYPHBIU TUIT LITTMHEJIN. [TpakTuueckue
CrpyktypHbiii TuUn mmnuHend. HopmanbHble u 3aJJaHUS, KOJUIOKBUYM
oOpamieHnpie  mmuHend.  Depputbl U HUX
10 TeXHH4Yeckoe 3HadeHume. CBA3b CTpOCHUS U | § 3 2 1
MAarHUTHBIX CBOIICTB COCIIMHEHNM,
KPUCTAJLTU3YIONIUX 110 TUITY IITTUHEIH.
CUJIMKATBI. OcHoBHbIE OCOOEHHOCTH CTpPOEHHS [IpakTrnueckue
cunukartoB. Kmaccuduramusi CTpyKTyp CHIIMKATOB. 3a/1aHusl, KOJJIOKBUYM
3aBUCUMOCTh (PH3UYECKUX CBOMCTB CHUJIUKATOB OT
11 nx crpoeHud. llpupomHble H  CHHTETHYECKHE 5 3 2 1
LIEOJIUTHI, UX CTPYKTYpPBI U IPUMEHEHHE.
KOOPINHAIIMOHHBIE COEJMHEHW A [IpakTuueckue
Kpucranmnuueckne CTpyKTypbl KOOPAMHALIMOHHBIX 3a/1aHusl, KOJUIOKBUYM
12 COCIMHEHM. CTpyKTypbl COETMHEHU I ¢l g 2 i i
MOJIMJICHTATHBIMU ~ JIMTaHJaMu  (KOMIUIEKCOHBI,
KOMILJIEKCHl KpayH-3QupoB). lerepomonexynspHbie
kpuctayubl. Kinarparsl. MonekynsipHble KOMIUIEKCHI.
KUIAKUE  KPUCTAJUIBI  Tpoenuwe  KUIKHUX
13 kpuctamoB. Kanamutuueckue me3o¢assbl. 5 2 i i
Kunkokpucrainuyeckue noaumepsl. JINoTponHbie
Me30(hasbl
JOMEHDBI 5 2 i IIpaxTuueckue

3aaHusl, KOJJIOKBUYM




Bunbl yaeOHOM paboOThI, BKITIOUYAs DOpPMBI TEKYILETO
CaMOCTOSITENIBHYIO pa0OTy 00yJarOIIHXCs U KOHTPOJISI
§ TPpYAOEMKOCTD YCIIEBAEMOCTH;
Ne i/m Paznen mucuIuIMHbL/ TeMbI g (B gacax) dopma
Q = =
5 MIPOMEKYTOUHOH
© KonraktHas paboTa mpenojapareisi ¢ |3 H P t
S 9 o aTTecTaluu
00yJaronuMucs S R 2
D 3 = (no cemecmpam)
Kpucraninel ¢ 4acTUYHON HEYNOPSIOYEHHOCTHIO.
PoranmoHHO-KpUCTAIITHIECKO S COCTOSIHHE.
MuKpoIBOMHUKOBaHHUE, MMOJINCUHTETUYECKNE
cpoctku.  JIOMEHHBIE  CTPYKTYpPBL.  DJIEMEHTHI
OMKHETO, CpeTHer0 W JallbHEro Topsika B
KUIKOCTSIX.
Hroro yacos 5 36 18 1 15 3a4yeT

4.2 Tl;1aH BHeayTUTOPHOI CaMOCTOSITEIbHOM PadoThl 00yYAIOIIUXCS MO JUCHUNIMHE
CamocrosTenbHas paboTa 00yJaronmxcs

VY4eOHO-METOANYECKOE

Cemectp Hassanue pasnena, TeMEI C 3aTpaTbl OreHoyHoe obecreueHune
= OKH .
P ’ Bua camocrositensHOM paboThI p BpEMEHU CpeacTBo CaMOCTOSITENBbHON paboThI
BBITIOJIHCHUA
(uac.)
CUMMETPHUA OCHOBBI KPUCTAJUIOXUMHUH.
[IpoBepka )
[ToaroTroBka K peIICHHUIO 3a/1a4 MO POBCP V4eOHO-METOIUYECKOE
> teme CHMMETPHS 1 pabor ¢
P 3amadam. YO nocobue.




CamocrositenbHas paboTa 00yJaronIXcst

y‘le6HO-MGTOI[I/I‘lCCKOC

c H c Batparsl | Ouenounoe obecrieuenne
CcT BaHUE pa3jielia, TEMbI N i
eMecTp a3pa pasit Bun camocrositenbHON paboThI angﬁgma BpPEMEHU CpeICTBO CaMOCTOATENBHOM PabOThI
(dac.)
PEHTTEHOCTPYKTYPHBIN OCHOBBI KPHUCTAJVIOXUMMUH.
AHAIJIN3 — I NU3YUEHUA
KPUCTAJIJIOB TTpakTHYEeCKHe Y4eOHO-METOJUYSCKOE
5 Pemenne 3ama4 1mo teme. 1
3a7aHus. rmocooue.
KPUCTAJUIMYECKHE OCHOBBI KPUCTaJUIOXUMUU.
CTPYKTYPBI METAJIJIOB
CobeceNI0BaHHE |V yeGHO-MeTOMIECKOE
5 [HoaroToBka x YO 1 B (hopme
KoJTOKBHUyMa  |110co0He.
5 TUITbl XUMUYECKUX CBA3EHN B OCHOBBI KPUCTAJUIOXUMHUH.
KPUCTAJIJIAX
Y4eOHO-METOINYECKOE
ITonroroska xk YO 1 CobecenoBaHme
rnmocooue.
B opme
KOJUIOKBHYMa
5 IIAPOBBIE YITAKOBKH. OCHOBBI KPUCTAITIOXUMHH.
VY4yeOHO-METOIMYECKOE
IToaroroska xk YO 1 CobecenoBaHme
rnocooue.
B opme
KOJUIOKBHYMa
5  |OPOCTBIE BEHIECTBA TUIIA MX | [ToarotoBka k YO CobGecenoBanue | COOpHHK 3a/1a4 110
2 B opme KPUCTAJUIOXUMUH
KOJUIOKBHYMa
5 OKCHUIbI 1 UX CTPYKTYPHBIE [IpakTuyeckue
THITBI Permienne 3aga4 mmo teme. 1

3aJaHHA.




CamocrositenbHas paboTa 00yJaronIXcst

<yqe6HO-MCTOHHQCCKOC

Cemect Hazpanwne pa3aena, TeMbI C 3aTpatsl OneHotHoe coceneucie
p p ’ Bun camocTosiTenbHOM paboThI poxH BPEMEHU CpPEACTBO CaMOCTOSTENbHON paboThl
BBITIOJTHCHU L
(dac.)
5  |CETHETODJIEKTPUKU [Toaroroska xk YO OCHOBBI KPUCTaJUIOXUMUU.
Y4eOHO-METOANIECKOE
1 CoOecenmoBanue
rnmocooue.
B (hopme
KOJUIOKBUYMa
5 |LIWHEJN OCHOBBI KPUCTaJUIOXUMUU.
VY4ueOHO-METOIUUECKOE
IToaroroska xk YO 2 CobecenoBaHme
rmocooue.
B (hopme
KOJUIOKBAYMa
5 KOOPAWHALIMOHHBIE OCHOBBI KPUCTAJUIOXUMHUH.
COEJIMHEHU A
Y4eOHO-METOINYECKOE
Pemenne 3anau no reme 1 CobecenoBaHme
rmocoowue.
B opme
KOJUIOKBHYMa
5 KOHJIEHCMPOBAHHLIE IToaroroska x YO OCHOBBI KPUCTAJUIOXUMHUH.
COEJIMHEHMY 1.4-1.6
TTHCTIEPCHBIE CHCTEMBI . Y4eOHO-METOJUUECKOE
CobecenoBanue
rnmocooue.
B opme
KOJUIOKBHYMa
5 KNIKUE KPUCTAJJIbI OCHOBBI KpUCTAJULIOXUMHUHU.
V4eOHO-METOIMYECKOE
IToaroroska k YO 1 CobecenoBaHue
rnmocooue.
B opme

KOJIJIOKBUYMa




CamocrositenbHas paboTa 00yJaronIXcst

y‘le6HO-MGTOI[I/I‘lCCKOC

Cemectp Hazsanue pasnesna, TeMBI C 3anaTBI Orne”oynoe obecrnieueHue
~ OKH o
P ’ Bun camocrositensHO#M paboThI P BpEMEHU CPEJCTBO CaMOCTOATENbHOMH PaboThl
BBITIOJIHCHUS
(dac.)
5 |AOMEHbBI OCHOBBI KPHCTAJNIOXHUMHUH.
Y4eOHo-MeToauuecKoe
[HoaroroBka k YO 1 CobecenoBanue
nocooue.
B (hopme
KOJJIOKBHYMa
OO61ast TpyI0EMKOCTh CaMOCTOSATEILHON paOOTHI 1O AUCIUIUIMHE (4ac) 15
BromkeT BpeMeHH caMOCTOSITeJIbHON PadoThl, MPeIyCMOTPEeHHbIH y4eOHbIM MJIaHOM 15

JUISl JAHHOM TMCIMIIJIMHBI (Yac)




4.3 Copep:xanue y4eOHOro MaTepuaJia

Coz[ep)KaHne pa3aejioB U TEM NJUCHUIJIUHDBI

1. BBEAEHHUE

Bgenenue B kypc. [lpenmer u 3aaaun kpuctammoxumun. Kpucramioxumus Kak yacTb XUMUU U
CBSI3b €€ ¢ Apyrumu Haykamu. [lonsitue o kpucramie. Poiab KpUcTasuioB B HAyKe U TEXHUKE.
Knaccugukanms TBepaoro Tena. bikHss 1 JanbHss YIOPSI09€HHOCTh
2. CAUMMETPUs
CuMMmetpusi. DIIeMEHThl CHMMETPHUH U OTlepalil cUMMeTpuu. CUMMETPHUS U €CTECTBO3HAHUE.
CuMMeTpust B XUMUHU. 3aBUCUMOCTh (PU3NYECKUX CBOMCTB KPUCTAJIIOB OT UX CUMMETPHH.
CpoiicTBa onuceIBaeéMble TEH30paMH BTOpoTo paHra. [Iupo- u nbe3o3nekTpuyeckre CBOCTBa.
OnTrueckue cBoiicTBa. OTKPBITHIE U 3aKPBIThIE ONIEPAllUU CUMMETPUU. THUIIBI pelIeToOK.
Crpykrypsl bpass u ®enopoa. MHOrooOpasue rpymnn CMMMETPUH C Pa3IMYHON pa3MEpPHOCTHIO.
CTpyKTypHBIE KJIACChI LIETIEN U CIIOEB.

3. PEHTTEHOMETPUSA KPUCTAJIJIOB

Kpucrannorpaguueckrie cuMBoIIbl. Pe3ynbraTbl IEpBbIX PEHTTEHOCTPYKTYPHBIX HCCIIEIOBAaHUM
KpucTaioB. Yuciio aToMOB, MPUXOAIINXCS Ha OJIHY SUEHKY.

Omnpenenenue CTpyKTypsl Meau 1o Metoay bparra. CTpykTypa KpUCTaNIOB M CTPYKTYPHBIN
THIL..

4 XUMHNYECKAS4 CBsA3b B KPUCTAJIJIAX
Turbel XUMUYECKOU CBSI3M B KpUCTauiax. [oMO- U reTepoieCMUYECKHE CTPYKTYPhI. XapakTep
KPUCTAJNTNYECKON CTPYKTYpbl. KoopauHaIllOHHBIE, OCTPOBHBIE, IEMIOYEUHbIE, CIOUCTHIE U
KapKacHble CTPYKTYpbl. CTpyKTypHBbI€ TUIBI. ONMCaHUE U COMOCTABICHUE BaXKHEHIITNX
CTPYKTYPHBIX; CTPYKTYpHAasi TOMOJIOTHSI.
5.TUIBI IJIOTHEWIINUX YIIAKOBOK
Onrcanue CTPYKTYp B TepMUHAX MUIOTHEHIMX MapoBbiX ynakoBok (ITHIK) u mmotHemmx
mapoBbix Ki1aa0k ([THIK). CroitHOCTh, KOOpPAMHAIMOHHBIE YMCIIa, KOOPAUHAITMOHHBIC TIOTUAPHI
u myctotsl. CioitHocts [THIY

6. KPUCTAJIVIOXUMHNYECKUE SABJIEHUSA
Kpucrannoxumuuekue siBienus. M3ocrpykrypuocts. U3omopdusm. Tumsr uzomopdusma.
TBepablie pacTBOPHI 3aMEILICHUS], BHEAPEHUS U BblunTaHusA. CBepXCTpyKTyphl. [lomutunusm,
nosnumopduzm. Mexanusm noaumopHbIX npeBpaiienuii. Mopdortopmnusi.
7.JIPOCTBIE BEHLIECTBA

TunuyHble U aHOMAaJIbHEIC CTPYKTYpPhI MCTAJUIOB KpI/ICTaJ'IJ'II/I‘IeCKI/Ie CTPYKTYPBI IIPOCTBIX
BCIICCTB — HCMCTAJIJIOB.

8.COEJMHEHUA COCTABA MX

OKcuapl ¥ XaJTbKOTEHHIBI IEIOYHBIX METAIUIOB. BuHApHbBIE COeMHEHHS TIEPEXOJHBIX METAILIOB.
lanur, xnopun uesus, coanepurt, BIopUUT. CTPyKTypHBbIH TUII HUKeTuHA. CTPYyKTYpHBIN THII
HUTpUIa Oopa.

9.CTPYKTYPHBIN TUII IEPOBCKUTA. CETHETOJIEKTPUKHA
CrpykTypHBIi THI IEPOBCKUTA. CErHETO- M AaHUTUCETHETONIEKTPUYECKUE CBOMCTBA BELIECTBA C

UCKQXECHHONW CTPYKTypoll nepoBckuTa. CTpyKTypa CMEIIAaHHBIX OKCHJIOB C BBICOKOM
CBEPXIIPOBOANMOCTBIO. II[pon3BoIHEIE TEPOBCKUTA.



10. CTPYKTYPHBIN TUII INTTAHEIA

CrpykrypHblid Tun mmuHend. HopmaneHble u oOpamienHble mmuHenud. Depputsl U HX
TeXHU4Yeckoe 3HaueHue. CBA3b  CTPOEHMS U MarHUTHBIX  CBOWCTB  COEAMHEHHH,
KPUCTAJIU3YIOLIUX 10 TUITY IITUHEH.

11.CUJIMKATBI

OcHOBHBIE OCOOCHHOCTH CTpPOCHHS CHiIMKaroB. Kiaccuukanus CTPYKTYp CHIIMKATOB.
3aBUCUMOCTh (PU3UYECKUX CBOMCTB CHJIMKATOB OT MX CTpoeHus. IlpupoaHble U CUHTETHYECKUE
LIEOJIUTHI, UX CTPYKTYpPBI U IPUMEHECHUE.

12. KOOPAUHALIMOHHBIE COE/IMHEHUSA

Kpucrannuyeckue CTpyKTypbl KOOPIMHAIMOHHBIX cOeAMHEHUN. CTPYKTypbl COEIMHEHUH C
ITOJINICHTATHBIMHU JIUTaHJIaMH (KOMILUIEKCOHBI, KOMILIEKCHI KpayH-3(QHpOB).
I'erepomonexynsspHbie kpucTasuibl. Kiarparsl. MoseKysipHbIE KOMILIIEKCHI.

13. KOHAEHCHUPOBAHHBIE COE/IMUHEHUA

KonnencupoBanubie (a3bpl C pa3iMyHONW CTENeHbI0 ynopsaodeHHocTH. KoppensunonHas
mmHa. JanpHuit w OmmkHUN Topsmok. Kpucrtamibel u KBasHKpHUCTaUIbl. MHOTOOOpasme
Me3o0das.

14 KNJIKHUE KPUCTAJLJIbI

Crpoenue xuakux kpuctawioB. Kamamutuueckue me30dassl.
Kuaxokpucrannuyeckue noaumepsl. JIMOTporHbie Me30]asbl..

15.10MEHbI
Kpucramiel ¢ 4acTUYHOM HEYNOPSIOYEHHOCTHbIO. POTallMOHHO-KPHUCTAUINYECKOE COCTOSHHE.

MukpoIBOMHUKOBAaHUE, TOJIUCUHTETHUYECKHE CPOCTKU. JIOMEHHBIE CTPYKTYphl. DIEMEHTHI
OMKHETO, CPEAHETO U AAIbHEro MOPsAKa B KUAKOCTSIX.



4.3.1 TlepeyeHb NPAKTHYECKUX 3aAHATHIA

Ne Ne paznena u HaunmeHoBaHue ceMuHapoB, Tpynoemkocrs OrneHouHsble Dopmupyembie
Ne TEMBI MPAaKTUYECKUX U TaBOpPaTOPHBIX paboT (ac.) cpencTBa KOMITCTCHIHH
/1 JIMCUUTUTAHBI
(Momyst)
1 2 3 4 5 6
1 DNEeMEHTbl CAMMETPUH U ONIEpALIUU 1 CobecenoBanue
< o CUMMETPHUH
¥a)
=3 KoanokBuym Ne 1 «CtpyKTypHBIE 1 Cobecenoanme | [1K-3.3
&g KJIaCChD» B (opme IK-6.1
o 2
S o KOJIJTIOKBUYMA U
§ = Pentenue 3agau
&

2 = g [TonsipHOCTH M XHUPAIBHOCTh 1 CobecenoBanme | I[1K-6.1
5 2 MOJIEKY B hopme
S § KOJUIOKBHYMA.
= Penrenue 3agau

3 Tpancnsus, pemeTky u 1 CobecenoBanme | I1K-3,3

< | D7IeMenTapHas A4YekiKa KpucTajuia B (hopme [1K-6.1
£ KOJUTOKBHYMa.

8 O § Pemenue 3amau

H

4 = £ 2| KomtoxkBuym Ne 2 «Mopdosorus 2 Cobecenoranue | [1K-3,3

e CE KPHCTAJIJIOB B (opme I1K-6.1
&

3 S KOJUIOKBUYMA.
g & Pemenwue 3amau

4 dusnyeckre 0CHOBBI 1 CobOecenoBanne | [1K-3,3
" PEHTI€HOBCKOTO aHaIn3a B opme IIK-6.1
= KOJUIOKBHYMA.

2 Penrenue 3agau
o -

5 Z . KoasmoxkBuym Ne 3 «IlepBbrit atam 1 CobGecenoBanue | [1K-6.1
E % aHayu3a cTpykTyphl. OnpeneneHue B (hopme
g E napaMeTpoOB PEHIETKH U KOJUIOKBHYMa.

5 = CUMMETPUU KPUCTAILIA» Pemenne 3agau

6 5 ; KonTtponbHas paboTa o teme 1 : I1K-6.1

8 = «OrmpeneneHue napaMmeTpoB Pemrenue 3amau
@]

= g pEIIEeTKU U CUMMETPUU

Bl KPHUCTAILIa»)

7 o Koopaunaimonunslie yucna, 1 CoOecenoBanue | [1K-3,3
£ IUTOTHEHIIINE YaKOBKH B opme I1K-6.1
= 2 | KOOpAMHAIMOHHbIE NOJIUIPbI KOJUIOKBHYMA.

5 5 5

8 S = 2 Crexuomerpuueckas 1 CoOecenoBanue | [1K-6.1
2 E 2 | kmaccuduKanus CoeIMHeHNH B hopme
o
2 S 5 KOJUIOKBHYMa.

10 o Tunuunble 1 aHOMAalIbLHEIE 1 CoOecenoBanue | [1K-6.1
>
& < CTPYKTYpBI METAJJIOB B hopme
2E g KOJUIOKBUYMA.
= Q

11 | 52 2 Kpucrannudeckue cTpyKTypbl 1 CobecenoBanue | I1K-3,3
- S
= § = B B hopme I1K-6.1
SEE=IS) MPOCTHIX BEIIECTB — HEMETAILIOB.
£ X% 8 KOJUIOKBHYMA.




12 OKcHibl U XalbKOT€HHIbI Cobecenoanue | I1K-6.1
HIETTOYHBIX METAJUIOB. B (hopme
KonnokBuym Ne4 o teme KOJIJIOKBUYMa.
«Kpucramnmdeckue CTpyKTyphl
tuna AX u XY»
13 CTpyKTYpHBII THIT IEPOBCKHUTA CobecenoBanme | [1K-3,3
B (hopme [1K-6.1
KOJJIOKBHYMA.
14 Pemenue 3agau o reme «Cernero- Pemenwue 3amau. | [1K-6.1
8 W aHATUCETHETOAIIEKTPUIECKUE KonTposbHas
5 oE CBOWCTBA BEIECTBA C HCKAKEHHOMN pabota
Q o
a E CTPYKTYPOHU HNCPOBCKHUTA.».
15 | &5 CTpyKTYpHBIN THII IITTHHEIH. Cobecemoranue | [1K-6.1
E < HopmaneHabie u oOpaiiieHHbIE B (hopme
.':4
= HITTAHETN KOJUTOKBUYMA.
= B
23 E é @epputhl W HUX TEXHHUYECKOE Cobecenmoranue | [1K-6.1
g g 3nauenne. CBsA3b  CTPOEHHSA | B opme
2 G;) MAarHUTHBIX CBOMCTB COCIWHEHUH, KOJUIOKBHUYMA.
=5 KPUCTAJUIU3YIOIIUX o TUITY
S IITHMHENN.
24 OCOOCHHOCTH CTPOCHHUS CHUJIMKATOB. CobecenoBanue | [1K-3,3
Knaccudukanus ctpykryp B (popme 11IK-6.1
CHIIMKATOB. 3aBHCHMOCTb KOJITTIOKBAYMA.
(bu3MYECKUX CBOWCTB CUIIMKATOB OT
Z UX CTPOCHUSL.
S [IpupogHabie ¥  CHHTETUYECKHE CobOecenoBanne | [1K-6.1
E HEONMUTBl, WX  CTPYKTYphl H B (popme
O IpPUMEHEHUE. KOJUIOKBHYMa.




4.3.2. IlepeyeHb TeM (BONPOCOB), BHIHOCUMBIX HA CAMOCTOSITEIbHOE U3yYeHHe
CaMOCTOSITeIbHOM PaboThI CTY/ICHTOB

Ne n/nt Tema 3ananue dopmupyemas UK
KOMITCTEHITHS
1 Cummerpust. [MoxroroBka k komwtokBuymy Nel | TTK-3, T1K-6 [1K-3,3
(cM. BOTIIPOCHI TEKYILETO [1K-6.1
KOHTPOJIS).

2 DJIEMEHTEI [MoaroroBka k xomwtokBuymy Ne2 | TIK-3, T1K-6 I1K-3,3
CTPYKTYPHOU (cM. BOTIIPOCHI TEKYILETO I1K-6.1
Kpuctauorpaduun KOHTPOJISA)..

3 OCHOBEI [MoaroroBka k xomwtokeuymy Ne3 | TIK-3, T1K-6 I1K-3,3
PEHTTECHOCTPYKTYPHO | (CM. BOIIPOCHI TEKYIIIETO ITK-6.1
ro aHaJIN3a. KOHTPOJIs).

4 Kpucrannuueckue [MoxaroroBka k komtokBuymy Ne4 | TIK-3, TIK-6 [1K-3,3
cTpykTypbl THIa AX | (CM. BOITPOCHI TEKYIIETO [1K-6.1
u XY KOHTPOJIS).

5 Kpucrammmaeckue IToaroroBka k codbece10BaHUIO [1K-3, TIK-6 I1K-3,3
CTPYKTYpbI THIIAa AB2 | (CM. BOITPOCHI TEKYIIETO [1K-6.1

KOHTPOJIS).

6 Kpucrammmaeckue TToaroroBka k cobecer0BaHUIO [1K-3, TIK-6 I1K-3,3

CTPYKTYpbI THIIA AxBy | (CM. BOITPOCHI TEKYIIETO [1K-6.1
KOHTPOJISL.

7 JloMeHbI INoxaroroska x cobece10BaHUIO [IK-3, IIK-6 [1K-3,3

I1K-6.1

8 Kunkue KpucTaybl INToxaroroska k cobece10BaHUIO [IK-3, IIK-6 [1K-3,3

KontpospHas padoTa I1K-6.1




4.4 Meronuueckne ykasamms o OPTAHH3ALMH  CAMOCTONTEIbHOH  paGoThl
CTYJeHTOB

Camoctostensnas pa6ota CTYHENTOB, CBS3aHHasd C MOATOTOBKOH K MPAKTHYECKHM
paboTam, 3aKpennennem TCOPETUYECKOTO MaTepHana B BHIE PEUIEHUS 3439 M TIOATOTOBKH K
KOIOKBHYMAM, IPOBOAMTCS BO BHEAYAUTOPHOE BPEMsi.

Meromirieckne pexoMennauun mo morotonke K TIpaKTHYeCKUM paboTam onucansl B
METOIMHECKHX PCKOMEHTALHSX, TTOATOTORIEHHLIX npenofaBaTensMu Kadeapsl,
HumMoBsoti JIM OcHoBEI KPHCTAJUIOXAMUH. YuebHo-MeToMuecKoe nocobue

HpryTex.:Upkyt.roc.ys-1.2010.-117c.

4.5. Ilpumepuas TemaTRKcA KYpcoBeIX paboT (NpoekroB) (npu naruyuu)

V. YYEBHO-METOJUYECKOE | HHP®OPMALIMOHHOE OBECHEYEHUE
AUCHHATIAHBI (MOYJIST)
7. YueGHo-meroanyueckoe u HH(POPMANHOHHOE 06ecHedeH e IHCIUILTHHLL:

2) OCHOBHAH JATEPATYPA

1. I1.M.3opkuit, Cummetpus MOJIEKYJT ¥ KPHCTALTHUECKHX CTPYKTYp, MI'Y, 1986,

2. I".B.Boxkuii, Kpucrammoxumns, 3-e uzm. M.: Hayxa, 1971.

3. I".Kpebc, OCHOBBI KpHCTALTOX HMHN HEOpraHM4eckux coefuHenuit, M., Mup, 1971.

4 lumosa  JIL.M. OCHOBEI  KpHCTATIOXHMHMY. YucOuo-MeTonuueckoe nocobue
Upkyrck.:Mpkyr.roc.ys-1.2016.-194c.

6) nonosuuTeNLHAN JIHTEpaTypa

1. FO.K. Eropos-Tucmenxo, Kpucrannorpadus u xpucramioxmvus, M., Vausepcurer. 2005.

2. II. Kunepr, Heoprauweckas crepeoxumus, M., Mup, 1985.

3. Henkans T. Ouepku KpUCTAILTOXHMHIH, Honsma, Iep. ¢ monsek. ITox pex. [Tpod. Ppank-
Kamenenxoro B.A. J1.:, Xumus, 1974- 496 ¢, e e o

WnrepHer-pecypesr: i % e

hup://www.chem.msu.m/rus/cr_vst/cryschcm/’glavy.hLml D
http://www.chcm.msu.sw'rus/cryst/\\-'elcomel html
http://www.c-hcm.msu.su/rus,’cryst/cryschem/welcome-cryschcm.html
http://www.chem.msu.su/rus/cryst/cr_vschem/opisanie.hlm http://database.iem.ac.ru/mincryst/ Ha
caiite http://mvw.chem.msu.su/rus/c.rysL/cryschem/weIcome-cryschcm.html B Ka4ecTBe
[IPAMEpA NIPUBCAEHbI MATEPHAIIB! /UTS TIOATOTOBKH K KOHTPONBHBIM paboram:

CeTeBoit pecypc moazepsxu 06pazoBaTeLHOro Ipornecca
www.chcm.msu.ru/rus/cryst/cryschem/welcome-cryschem QJIEKYJISIPHAsA CHMMETPHSA»):

ctp. 139-146 (pdf ma caiire 126. KPUCTATIOXHMUH)

B) HePHOIHIECKHE U3TAHHS (npu neobxodumocmu)



I) COHCOK ABTOPCKUX MeETOAMYeCKHX Ppa3padorok: ¢ DUOC UI'Y pasmewenvr yuebHo-
memoouyeckue nocoobus JlumoBa JI.M. OCHOBBI KPHCTANIOXHUMHHU. Y4EOHO-METOIHUYECKOE
nocobue Upkyrck.:Upkyr.roc.yu-1.2010.-117c.

1) 6a3bI JaHHBIX, HHPOPMALMOHHO-CNIPABOYHBIE U MOUCKOBBIE CHCTEMbI

Wutepuer-pecypest http://www.chem.msu.ru/rus/cryst/cryschem/glavy.html
http://www.chem.msu.su/rus/cryst/welcomel.html
http://www.chem.msu.su/rus/cryst/cryschem/welcome-cryschem.html
http://www.chem.msu.su/rus/cryst/cryschem/opisanie.htm http://database.iem.ac.ru/mincryst/ Ha
caiite http://www.chem.msu.su/rus/cryst/cryschem/welcome-cryschem.html B kauectBe
InpuMepa NprUBCACHbI MAaTCPHUAJILI JJIA IIOATOTOBKH K KOHTPOJIbHBIM pa60TaM:

CeteBoil pecypc oIep KK 00pa30BaTENIHHOTO MpoIecca
www.chem.msu.ru/rus/cryst/cryschem/welcome-cryschem osniekymsipHasi CAMMETPHSI»):

ctp. 139-146 (pdf Ha caiite 1a6. KPUCTAIITOXUMHH )

VI.MATEPUAJIbBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJINHBbI
6.1. YueoHo-1a00paTopHOE 000py10BaHME:

[Tomemennss  uIsi  MPOBEACHUS  JICKIIMOHHBIX W JAOOPATOPHBIX  3aHSITHMA,
YKOMIUIEKTOBaHHbIE HEOOXOIMMBIM 000pyJoBaHHEM, MpHOOpHON 0a3ol M peakTUBaMH, a
UMEHHO:

- ayIWTOpUH, OCHAIICHHbIE MYJIbTUMEIUWHBIMU CpEICTBAMHU, JMJsi IPOBEICHUS
ayJUTOPHBIX M MpaKTHYCCKUX 3amsaTuii (aym. 402, 426); aym. 6, 402, 426 o06Opya0BaHbI
myabTuMeauitHbIME TipoekTopamu  (INFocus IN 105 (3D Ready), HacTeHHBIMH SKpaHaMH,
noyroykamu Samsung NP 300T5A-AOFRU.

- - KOMITBIOTEpHBIN Kjacc Kadeapbl duzndeckol n koutougHo xumuu (aya. 303). Oodmiee
KOJIMYECTBO €IMHMII BEIUMCIUTENBHON TexHuku — 5 Pentium IV — 1 mr.; Pentium 111 — 1 mr.;
Pentium | — 3 . IMeeTcs ToKanbHas CETh.

6.2. IlporpaMMHoe oOecneyeHue:

6.3. TexHuyeckue U 3J1eKTPOHHBbIE CPeICTBA:

VII.OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

B npouecce u3ydenus qucuuiuinibl « KpucTanaioXuMus» YUTAtOTCs JIEKLUHU, TPOBOAATCS
KOHTPOJIbHBIE U TPaKTHUYECKHE pPAa0OOThl, KOJUIOKBUYMBI, pa300p KOHKPETHBIX CHUTyallud ¢
UCIOJIb30BAHUEM ITACCUBHBIX, AKTUBHBIX U MHTEPAKTUBHBIX (POpPM 00ydeHHUS.

Axmugnsie gpopmul 06yuenus. Ha npakTHUECKUX 3aHATHUSIX, KOTOPbIE COCTABIAIOT OoJiee
MIOJIOBUHBI OT KOHTAKTHOM palOThl, KaXJbli CTYIEHT BBINOJHIET paboTy HMHIAMBHIYATbHO.
Taxoii Bua opranuzanuu oOydyeHHs! ClOCOOCTBYET NMPHOOPETEHNIO HABBIKOB CAMOCTOSITENILHOTO
BEJICHUs MPAKTUYECKUX paboT, pelIeHus 3a7ad, a TakkKe MPAaKTUYEeCKOTO IOJTBEP)KICHUS
TEOPETUYECKUX IMOJIO)KEHUH KPUCTAJUNIOXMMHUU O CBOWCTBAaX KPHUCTAUIMYECKUX CHCTEM U HX
SBJICHUAX. 3aKPEIUIEHUE TEOPETHUECKUX IOJIOXKEHUN KPUCTAUIOXUMUU (OCHOBHBIX 3aKOHOB M
3aKOHOMEPHOCTEN, ONPEAEIAIONINE KPUCTAUINYECKUX CTPYKTYp Pa3Iu4yHOIO BUA) IPOBOANUTCS
B BUJIE HHTEPAKTUBHOI'O 00Y4YEHUS — KOJJIOKBUYMOB, M BBITIOJHEHHUS pacUeTHBIX 3aau.



HaumeHoBaHHe TeM 3aHATHH ¢ MCII0JIb30BAHHEM HHTEPAKTHUBHBIX (l)OpM oﬁyqe}mﬂ:

®opma / Meto bl Kon-Bo
Ne Tema 3ansaTus Bun 3anstus
MHTEPAKTHUBHOTO 00y4eHUs 4acoB
PEHTTEHOCTPYKTYPHbI
1 i1 AHAJIN3 _ JUIST [Ipaktuyeckue | I'pynmoas auckyccus / 9
W3YUYEHWUS] KPUCTAJUIOB SaHATHA KOJUIOKBHYM
2 KPUCTAJVIMYECKUE [Ipaktnueckue | ['pynmoBas muckyccus / 5
CTPYKTYPbI METAJLJIOB SAHSITHSE KOJUIOKBHYM
3 TUTIBI XUMWYECKUX [Ipaktnueckne | I'pynnosas nuckyccus / )
CBS3EN B KPUCTAJUIAX | gaucrng KOJIIOKBHYM
4 LIAPOBBIE YIIAKOBKU. [Mpaktuueckne | I'pynnosas nuckyccus / 5
3aHATHUS KOJIJIOKBHYM
Hroro gacos 8

VIII.OOEHOYHBIE MATEPHUAJIBI VIS TEKYIIEI'O KOHTPOJIA U
IMPOMEXYTOYHOM ATTECTAIIUA

OuenouHbie MaTepuasbl (OM):

OneHouHble MaTepHuaibl TEKYIIErOo KOHTPOJIS (OPMHUPYIOTCSI B COOTBETCTBHUM C
[Tonoxennem o OalIbHO-PEHTHHIOBOM cucTeMe yHHBepcuTeTa. Ha3HaueHue OIEHOYHBIX
CPEICTB TEKYLIEro KOHTPOJIS - BBISIBUTH Y 00y4Jaronmuxcsi chOpMUPOBAHHOCTh KOMITETEHLIMH:

MarepuaJibl 1J151 IPOBeAeHUS TEKYLIEro U MPOMeKYTOYHOI0 KOHTPOJISI 3HAHU I
CTY/I€HTOB:

Ne Bun xkonTpons KonTponupyemsbie TeMbI Komnerenuun,
(paznensr) KOMIIOHEHTHI
KOTOPBIX
KOHTPOJUPYIOTCS

1 CobecenoBanue B hopme OJIEMEHTBI CUMETPUN U | TIK-3.3 TIK-6.1
kosutokBuyma. Ilpaktuueckoe | OIIEPAILIMN
3aJJaHHe

2 CobecenoBanue B hopme KPUCTAJUJIOTPAOUYECKHUE | T1K-3.3 TIK-6.1
kosutokBuyma. [Ipaktuyeckoe | CUMBOJIBI.
3aganue.KP PEHTTEHOCPYKTYPHBIN

AHAJIN3

3 | CobecenoBanue B popme KPUCTAJUIMYECKHE ITK-3.3 [1K-6.1
komnokBuyma. IIpakrudeckoe | CTPYKTYPBI METAJITIOB
3aJJaHKe

4 | CobecenoBanue B popme TUITbI XUMUYECKUX CBS3EM B | [1K-3.3 [1K-6.1
xommokuyma. Ipakruueckoe | KPUCTAJUIAX
3aJlaHue
KP ITAPOBBIE YITAKOBKH. [1K-3.3 TIK-6.1
CobecenoBanue B hopme ITPOCTBIE BEIIECTBA TUITA MX | TTK-3.3 T1IK-6.1
KOJUIOKBHyMa

7 | CobecenoBanue B popme OKCHJIbI M UX CTPYKTYPHBIE ITK-3.3 TIK-6.1
KOJUIOKBHyMa TUIIbI

JleMOHCTPALIMOHHBII BAPDMAHT KOHTPOJIBLHOI padoThI
Bonpochkl kK KOHTPOJILHOH padoTe o TeMe « CHMMeTpHs»




Bapuanr 1

1. Ilpeamer u 3amaun kpuctauioxumuu. Kpucrannoxumus kak yacte xumun. Kpucramioxumun

U €€ CBS3b C JPYTMMU HayKaMHu.

2. DieMeHTBl CHMMETpPUH U oneparuu cumMerpuu o Lllendumcy, mo ['epmany-Moprany,

1o (popMyJsie CHMMETPHH.

3. TodeuHsie IpyImIIbl - 4TO ITO Takoe. [IpuBenuTe mpuMepsl.

4. B3zaumogencTBUs JIEMEHTOB CUMMETPUHU. OCHOBHBIE TOHSTHS TEOPUU TPYIIIL.

5. Ompenenure koHpuryparmo monekyasl CH3CHs, koTopas uMeeT 3epkaibHO-IIOBOPOTHYIO OCh

Se

6. Haiimure ocu C3 B mone NH4". CkoNbKO TakuX OCeii MMeeT JlaHHast yacTuria?

7. Onpenenure Touednyro rpymmny cummerpun: XeFs,N204,PCls,SO.Cl,

8. 3amaua:2.12;2.13;2.14.

9. Ilepeuncnure 3JIEMEHTH CUMMETPHUH, KOTOPHIE YKa3bIBAIOT Ha HEMOJSAPHOCTh MOJICKYIIHI.
Ucnonp3ys KpUTepUs CHMMETPHH, OTpEeNelHuTe, MONAPHB WMIH HEMONSpHB dacTHibl PO,
S0.?7, PCl3, SO,Cl,, HCN, C2H,,CO.

10.VkaxxuTe KPUTEPUH CHMMETPHH IS XHpalbHOCTH. OmpenenuTe, KakKue W3 YaCTHII
yKa3zaHHbIE B 3aJlaHue 9, MOTyT 00JlalaTh ONTHYECKON aKTUBHOCTBIO.

11.

Bonpocel kK KOHTPOJILHOM 110 TeMe KPUCTANINYECKHE CTPYKTYPHhI

1. OcHOBHBIE MAKPOCKOITMYECKHE MPU3HAKU BEUIECTBA B KPUCTATUINYECKOM COCTOSHUMU.
2. Yto Takoe aHU30TPOMHA.

3. Yto Takoe Kpuctauimieckoe BemecTBo 4. UTo Takoe 0 JHOMEPHBIN Psif, IBYXMEPHBIHN psi (
TIJIOCKAst CETKA)

5. Ilepyoa HAEHTUYHOCTH

6. Tpancnsauus

7. CKOJIBKO TUIOCKUX CETOK BbI 3HaeTE U KaKax

8. UTto Takoe TpexMepHas peleTka, KaKiMU TapaMeTpaMu OHa 3a7aeTcsl.
9. CKOJIBKO TPEXMEPHBIX PEUIETOK Bbl 3HAETE U KaKUX.

10.Kak Ha nmuceMe 0003Ha4aeTcsi IPUMUTUBHAS, 00bEMOLIEHTPUPOBAHHAS,
rpaHeleHTPUPOBaHHASL, OOKOLIEHTPUPOBAHHBIE.

11. Ckoubko pemieTok bpass.

12. Kak 0603Ha4aroTCst y37bl, PSABI, INIOCKOCTH

13. CKOJIbKO KJIaCCOB CUMMETPHUHU

14. CKOJIbKO KaTeropui U Kakux

15. UTo Takoe CUHIOHHUS, CKOJIBKO U KaKue

16. Uto Takoe npocras popma

17.Y10 Takoe KOMOMHALHS

18. Uro Takoe obmias u yactHast hopma

19. OTKpBITBIE U 3aKpPBITBIE (POPMBI

20. IIpocteie hOpMBI HU3MINUX CHHTOHUN

21. ITpocTsie GOPMBI CpEAHUX CHHTOHHIMA

22. IIpocTsie (GOPMBI BBICHIMX CHHTOHHMA

BOIIPOCHI 1JISI COBECEJJOBAHUA
KonnokBuym Nel. Cummerpusi.

e JlonsaTHe TOYEUHOM rpymnIibl. CI/IMMeTpI/I‘-ICCKI/Ie onepalli MW DJICMCHTBI CUMMCTPHUH.



[ToBOpOTHBIE 1 HHBEPCUOHHBIE OCH. [IpuMepbl MOJIEKYIL.

e CemelicTBa TOUEUHBIX TPYNI HU3IIEH U cpeaHeil kareropuu. IIpenenbHble rpynmbl cpeaHen
kareropuu. [Ipumeps! Mosexyi.

e Crepeorpadguueckasi MPOEKIUS DIEMEHTOB CHUMMETPHUM M HOpPMajedl K TpaHsiM
MHOTOTpaHHUKOB. ToueuHble TIpynmbl BbiCHIeW KaTeropuu. Ilpumepsl Mosekyn U
MHOTOTPaHHUKOB.

e CumBosuka ToueuyHblx rpymni. CumBousbl ['epmana-Morena. 3epkajibHO-IIOBOPOTHBIE OCH U
cumBoutbl [llendiuca.

e 130r0HBI M OPOUTHI TOUEUHBIX TPyMI. CTPYKTYPHBIE KIIACCHI MOJICKYII.

e 13031p51 1 X koMmOuHauu. CeMencTBa U3031POB.

e ['pynmbl TpaHcasuuid. [IpuMUTHBHBIE 1 HEIPUMHUTHBHBIE MapaJUIeIEIUIEAbl TOBTOPSIEMOCTH.
Kpucrannnueckas pemierka U KpucTaJiInueckas CTpyKTypa.

e Cummerpust pemietku. [onosgpuyeckue TtodeuHsle rpynmnsl. Kpucramnorpaguueckue
KOOpPJMHATHBIE CUCTEMBI. DJIEMEHTapHas s4eiika.

e Kpucramiorpagudeckue ToueuHsle rpynmnsl (Kpucramiorpaduyeckue knaccobl). CHMMETpHs
KPUCTAJJINYECKOTO0 MHOTOTPAaHHUKA M CUMMETPHS MO3UIMH B KPUCTAITTNYECKOU CTPYKTYpE. PBI.
e OTKpBITBIE 3JIEMEHThl CUMMETPUU KPUCTAUIMYECKUX CTPYKTYpP M UX 0003HAuEHUSI.

e CoueTaHusi OTKPBITHIX U 3aKPBITHIX IEMEHTOB CUMMETPUU MEKTY COOO0M U ¢
MEPIEeHIUKYISIPHBIMU TPAHCIALUIMU.

e [IpocTpancTBeHHbIe rpynnbl cumMeTpud. [IpuHumn ux BeiBoga. OOIIME U YaCTHBIE CUCTEMBI
SKBUBAJICHTHBIX MO3HUIIHKA (0pOUTHI). CTPYKTYpHBIE KJIACCHI.

e OnucaHne KpUCTAIITMYECKUX CTPYKTYP Ha OCHOBE MTPOCTPAHCTBEHHBIX TPYIII U CTPYKTYPHBIX
KiaccoB. [IpuMepbl CTPYKTYp HU3IIECH KaTerOpHUHu.

e OnucaHre KpUCTAUNIMYECKUX CTPYKTYP Ha OCHOBE ITPOCTPAHCTBEHHBIX IPYNI U CTPYKTYPHBIX
Ki1accoB. [IpuMepsl CTPYKTYp CpeIHEN KaTerOpUH.

e OnucaHre KpUCTAUNIMYECKUX CTPYKTYP Ha OCHOBE IIPOCTPAHCTBEHHBIX I'PYII U CTPYKTYPHBIX
Ki1accoB. [IpuMepbl CTPYKTYp BBICHIEH KaTETOPUH.

e MHoroo6pasue rpymni CHMMETPHUH C Pa3IMYHON pa3MepHOCThI0. CTPYKTYpHBIE KJIaCCHI Tenei
U CJIOEB.

e KpucrajuioxumMuueckue paauychl U HX ucnosb3oBaHue. KosadduuueHT mioTHOCTH
YIIAKOBKH.

KouanoxkBuym Ne2. DjieMeHTbI CTPYKTYPHOH KpHCTAJLIOrpadum

1. Tpancasiuus, pemérka | 3JIeMeHTapHas siueiika Kpucrasia
2. IHJeKCHhI y37I0BBIX CETOK

3. MeXIIOCKOCTHBIE PACCTOSIHUS

4. Mophosorus KpucTaijioB

5. IIpocTeie (HhOpMBI HU3IMIMX CHHTOHHI

6. [Ipocthie popMbl CpeTHUX CUHTOHUN

7. IIpocTthie HopMBI BBICHTUX CUHTOHUN

KosnokBuyM Ne3 OCHOBBI pEHTI€HOCTPYKTYPHOI'0 aHAJIM3A.

e Kakoe ¢usnueckoe sBIIEHHE JEKUT B OCHOBE PEHTTEHOCTPYKTYpHOTO aHaiu3a? Yto
npeacTaBisieT co0oif MaTepualibHas CyOCTaHIUs, pacCenBarollasi PEeHTT€HOBCKUE JIyYH ?

e Ha3zoBuTe OCHOBHBIE CIIOCOOBI MOJTydeHUs AUPPAKITUOHHON KapTUHBI B PEHTreHOorpaduu.

e Kakue XapakTEepUCTUKH KPUCTAJUIMYECKOTO BEIECTBA MOKHO IOJIYYHUTH C IMOMOUIBIO
ypaBHeHui Jlays?

e Kakue XapakTepUCTUKH KPUCTAJULIMYECKOTO BELIECTBA MOJYKHO IOJIYUYUTh C IIOMOIIBIO
ypaBHeHus bparra-Bynbga?



e Kakue (opMysbl BBIPaXAIOT 3aBUCUMOCTh MHTEHCHBHOCTH JU(PAKIMOHHOTO Jyda OT
KPUCTAJUTMYECKOUN CTPYKTYpbI?

e Kakas byHKIMSA SBJIAETCS KOHEYHbBIM pe3yabTaToOM CTaH/apTHOIO
PEHTIeHOCTPYKTYpHOro aHanu3a? Kakue XapakTepHUCTUKHU KPUCTAJNIMYECKOTO BEILECTBA
M3BJIEKAIOT U3 ATOU PyHKIIMH?

e Jlouemy cTaHIApTHBIM PEHTIEHOCTPYKTYPHBI AHAIN3 HE MOXKET JaTh aJCKBaTHYIO
nHpopManno 0 QYHKIIUA pacpeesiCHUs HICKTPOHHON TUIOTHOCTH?

e Kakyio NONogHUTENBHYI0O MHPOPMALMIO JAET MPELU3UOHHBIA PEHTTEHOCTPYKTYpPHBIN
aHaJIU3 110 CPaBHEHHUIO CO CTaHJapTHBIM BapUaHTOM 3TOro Merona’?

e KakoBo Ha3HaueHme M  00lIME€ NOPUHLUUIBl  YCTPOMCTBA  aBTOMATHYECKOIO
Iudpakromerpa?

o Jlnsa KakoM IeNM UCIOJIb3YyeTCsl peHTreHoga3zoBbiii aHanu3? Kakoil MeToj mosydeHus
TU(PPaKIMOHHON KapTHUHBI JIE)KUT B OCHOBE ATOr0 MeTo1a?

e Kakue nudpakumoHHsle MeTOJbl (KpOME peHTreHorpaguu) MCHOIb3YIOTCS — JUIS
OTIpEJIeNIEHUs] CTPYKTYPhl KPUCTAIIIOB?

e Kakoe ¢usnueckoe sIBIEHUE JISKUT B OCHOBE HelTpoHOorpaduu u sekTponorpadun? Ha
KaKMX MaTepUaJIbHBIX 00bEKTaX PacCEUBAIOTCS HEUTPOHBI U AIEKTPOHBI?

KosutokBuym Ned4. Kpucrasmimueckue cTpykTypsl Tuna AX u XY

HazoBuTe OCHOBHBIE CTPYKTYpPHBIE THITBI MOHHBIX KPHUCTALIOB. KakOBBI KOOpIMHAITMOHHBIC
Yyclia MOHOB B ATHUX BEIIECTBAX?

Uem pa3nudaroTcst CTPYKTYpPBI BIOpIUTA U canepura?

KaxkoB xapaktep kpuctammmnieckoit cTpyktypbl Cu20?

Hazosute m3BectHeiec Bam momuduxamum SiO2; yKaXWTe€ WX CHHTOHHIO W COOTHOIICHHE C
MOAU(PHUKAIUSAMH YIIIEpoa.

VYkaxure BaxkHeimue pazmauus ctpykryp CO2 u SiOo.

CKOJIBKO BOJIOPOJIHBIX CBsi3ed 0oOpaszyeT MoJieKyJsia BOJbI B KpucTaiiax jpaa? Kak 3Tu cBs3u
pacIoJIoxKeHbI?

Uem 1oX0KH ¥ B UeM pasinyarorcs cTpyktypsl BN u rpadura?

[IpuBeauTe mpuMepbl OCTPOBHBIX KPUCTAIUIMUECKUX CTPYKTYp M3 YMCIA MPOCTHIX U OMHAPHBIX
BEIIECTB.

[IpuBeauTe mpuMepsbl LEMOYEYHBIX KPUCTATMYECKUX CTPYKTYp OuHapHBIX coenuHeHuil AX u
XY.

[IpuBeauTe mpuUMepsl CIOUCTBIX KPUCTATUIMYECKUX CTPYKTYp AX u XY.

[IpuBeauTe mpuMepsl TOMOJECMHUYECKUX (MOHOIUTHBIX) CTPYKTYp AX 1 XY ¢ KOBaJCHTHBHIMU
CBSI3SIMH.

Onumure MOTHUB 3amnodHEeHHs TycTOT B KopyHe Al2Os.

[IpuBeauTe mpuUMepsl KPUCTATLTUIECKUX CTPYKTYp AX, re MeTal UMeeT KOOPINHAIIUOHHBIH
MHOTOTPaHHUK B BUJIE:

a) OKTas3/pa, 0) TeTparoHaAIbHOW JUMUPAMU/IBI, B) TPUTOHAIBHON MIPU3MBI.

[Ipomexyrounas arrectamus (2auem) MOXKET TPOBOAUTHCS B  (GOpME  YCTHOTO
cobece0BaHUS WUJIH B BIJI€ TECTOBBIX 33JJaHUI C OTKPBITHIMH BOITPOCAMHU.

NPUMEPHBINA CIIUCOK BOITPOCOB K 3AYETY:

|. Tunbl XUMUYECKOM CBS3H B KPUCTAJLIAX.
2. 'oMO-1 TeTepoeCMUIECKUE CTPYKTYPHI.



3. XapakTep KpHUCTaUIMYECKON CTPyKTypbl. KoopanHalMOHHBIE, OCTPOBHBIE, LIEIOYEUYHBIE,
CJIIOUCTBIE, KAPKACHBIE CTPYKTYPHI.
4. Yucno GopMyabHBIX €AUHUIL B STUCHKE.

5. PerukynspHas IIIOTHOCTb.

6. KoopauHanyioHHbIC YUCIIa M KOOPAWHAIIMOHHBIE TTOTH3IPHI.
7. CtpykrypHbie TUIBl. ONMCaHKE U COTIOCTABIICHNE BAKHEUIIIUX CTPYKTYPHBIX THIIOB;

8. CTpyKTypHasi TOMOJIOTHSI.

9. Omnmcanue CTPYKTyp B TePMUHAX TUIOTHEHIMX mapoBbeiX yrmakoBok (ITHIY) u mioTHeHmmx

mapoBbix kinagok (ITHIK).

10. KoopanHaroHHbIe YMCIIa, KOOPAMHAMOHHBIEC TOMMAAPHI U myctoTsl B [TIITY u ITHIK.

Crnotinocts [THITY.

11. KpucramioxuMudecKkue pagnychl aToMOB. MeTalllTnueckie U HOHHBIE PaJHyCHI.
KosddumnueHT na10THOCTH yNaKOBKHA METAIJIHIYECKUX U HOHHBIX KPUCTAJJIOB.
KoBaseHTHBIE 1 BaH-/Iep-BaaIbCOBBI PAIYCHI
12. Kpucramnoxumuueckue sBieHus. 3ocTpykrypHOCTh. M30MOphu3m.

13. Tumner uzomopduszma.

14. OcHOBHOM 3aKOH T€OMETPUYECKHI KpHucTauiorpapun

15. Tlonumopdu3M, TOTUTHITHSL.

16. MoHOTpOITHBIEC ¥ SHAHTHOTPOITHBIE TTOTMMOP(dHBIE TIepexo1l. MopdoTporws.
17. Tlpocrtsle BemecTBa. TunuuHbie 1 aHOMaJIbHBIE CTPYKTYPhl METAILJIOB.

18. Kpucrammmieckne CTpyKTypbl IPOCTHIX BEIIECTB - HEMETAIUIOB.

19. Obm1as xapakTepuCTUKa KPUCTAIIIMYECKUX CTPYKTYp OMHapHBIX coenuHeHuil. CTpyKkTypa
AX, onuceiBaembie B Tepmunax [TV - [TIIK (annoHHbIE YTAaKOBKH U KIIAJIKH).
20 .Kakue ¢pusmyeckre CBOWCTBA OIEHUBAIOTCS MIPH OMMMCAHUH KPHUCTAIIIA

21. Yto Takoe aHU3OTPOIIHSI

22. O0mas knaccuukanys HeOPraHMIeCKNUX MUHEPAJIOB.

IINTAHUPYEMMBIE PE3YJIbTATBI OBYYEHUA 11 ®OPMUPOBAHUA

KOMIETEHLIUN

NHauKaTopbl 10CTHKEHU S
KOMIIETeHINH

Pe3yabTarsl 00yyeHus
(3HaTh, yMeTb, BJIA/I€Th)

IIpoueaypa oueHuBaHus

I1K-3.3 ITpoBouT pacueTHo-
TEOPETHUECKUE UCCIICIOBAHUS
10 3aJJaHHBIM METOIUKaM

3Haer. OCHOBHBIC 3aKOHBI U
3aKOHOMCPHOCTH, OIIMCBIBAIOIIIUC
KPpUCTATINIIOXUMHYCCKHUEC
3aKOHOMCPHOCTH

. CobecenoBanue B popme
KOJJIOKBHYMA.

IIpakTrueckue 3agaHusl.
KP.

YMmeer: | npUMEHATH
TEOPETUYECKUE OCHOBBI
KPUCTAJUIOXUMHH TIPU aHAJIU3€E
pacyerax

. CobecenoBanue B popme
KOJUIOKBHYMa.

IIpakTrueckue 3anaHusl.
KP.

I1K-6.1

3HaeT TEOPETUYECKUE OCHOBBI
0a30BBIX XUMUYECKUX
JUCHUIUINH (HEOPraHUYECKOM,
OPraHU4eCcKOu,
aHAIUTUYECKOH, (hr3rUecKoit
XUMUHU, XUMUHU

3HaeT. OCHOBHEIC 3aKOHBI U
3aKOHOMCPHOCTH, OIIMCHIBAIOIINEC
KPUCTATNIOXUMUYICCKHUC ABJICHUS,
" ONpCACIAOIINC TTOBECACHUC U
CBOMMCTBA KpUCTAIINICCKUX
CHUCTCM.

. CobecenoBanue B popme
KOJJIOKBHYMA.
[MpakTudeckue 3aaaHusl.
KP.




BBICOKOMONEKYIIAPHEIX
COCAUHEHUHN, XUMHYCCKHAX
OCHOB BUOIOrAYecKux
MPOUECCOB.) H CHOCOBE! HX
HUCIIONIb30BAHMS IPH PEILIEHUH
KOHKPETHBIX XUMHYECKHX
3amau

Ymeer: npumeHsTh Cobecenopanne B (I)OPM?]
TEOPETHYECKUE OCHOBBI KOJLTOKBHYMA.
KPHCTaJUIOXUMHHU TIPY aHATH3e
TOJIy9eHHBIX
IKCIEPUMEHTANILHBIX PE3YTLTATOB
/ULl PEINCHUST KOHKPETHBIX ‘
| XMMHYECKHX 3a7a4. |

IpaxTryeckue 3amanus.

KPUTEPAU OUEHUBAHMS PE3Y.JILTATOB OBYYEHMSI:

1. Crymenty neo6xommmo U3ydn1e Martepuan mo 10 reMaMm u Hanmucath 6 KOHTPOIbHEIX
pabor. Kaxmas pa6ora omenusaercs MakCEMyM Ha 5 OGannos. Ilpum BemojHenun
KOHTPOJBHBIX paboT OLEHWBAETCA 3HAHMe H3yueHHbIX teM. [lpemycmorpeno 4
cobecemoBanus no TEOpCTHIeCKOMy MatepHany. Kaxmas Tema onenupactes MakCHMyM Ha
4 6anna.

2. TpenycmoTpeHsl KOIUIOKBHYMbI, OTBEThI HA BOIIPOCE! KOTOPBIX OIIEHUBAIOTCS MaKCHMyM Ha
5 bamos.

3. MakcuManbHOe KOMHYecTRO Gawios K 3ayety 80.

Paspa6orunk:

E4V=g nouent JI. M. Jlumosa

IIporpamma  cocTaBmena B COOTBCTCTBHH ¢ TpeboBanumsmu DPIrOC BO Y4eToM
pexomennanuii IIOOIT no ranpasnenuto u npodunmo moarororku 04.03.01 — «Xummusy.

[Iporpamma pacemoTpena na sacenanuu kadenpbl o6iLel H HeOpraHWuecKol XHMUR
«13» mMas 2021 r., mpotokon Ne 6.

3aB. Kadenpoit A% ——— /AIO. Capponop/
— |

Hacmoawas npocpavma, ne moxcem MILSQOGHG Hu 6 Kaxoii gopme besz

nPeOBaAPUMETLHOZ0 NUCOMENHO20 Ppaspewerius Kaqbedpbz-};‘azpa%mwm npo2pammeL.
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